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Air Pollutiom

An important component of environmental risk in the City of
Chester is air pollution. Air pollutants are airborne
contaminants that can be particulate (including smoke or dust
particles and fine liguid mists) or gaseous in form. The primary
route of exposure to these pollutants is through inhalation.

AIR QUALITY MONITORING

Pursuant to federal regulations (40 CFR 58), the
Pennsylvania Department of Environmental Rescurces (FADER)
maintains a statewide network of air gquality monitors in order to
determine compliance with health-based National Ambient Air
Quality Standards (NARQS). NARQS exist for the six criteria
pollutants: carbon monoxide (CO), lead, nitrogen dioxide (NO,),
czone', particulate matter (expressed as particulate smaller
than 10 micrometers in diameter, PM-10), and sulfur dioxide
(S0,) -

In Chester, PADER samples the air for five of these
pollutants (all except CO) at its monitoring station on
Philadelphia Gas Works (PGW) property at Front & Norris Streets.
Table 1 summarizes air gquality with respect toc the five
pollutants monitored at the PGW site.

Hote that monitored concentrations for ozone exceed national
standards. More than the other pollutants for which NAAQS exist,
czone exceedances are caused by the release of other substances
(especially wvolatile organic compounds, nitrogen oxides, and
carbon monoxide) that cause the formation of oczone downwind,
sometimes after travel distances of hundreds of miles. Tens of
million of Americans, including most citizens of the northeast
corridor in a contiguous area that stretches from Virginia to
Maine, live in areas that wvioclate the oczone HRAARQS. The Clean ARir
Act, as amended in 1990, has established a number of reguirements
for areas exceeding the ozone NAAQS in an effort to reduce
emissions of czone precursors and meet the NARQS. See EFA's
Ozone-- Good Up High, Bad Nearby (EPA-451/F-93-010) and Smog: Its
Nature and Effects (Inside EPL, Octcber 1987), for more
information.

Although enforceable ambient standards exist for only six
criteria pollutants, many other contaminants threaten human
health. Because routine monitoring is limited to the criteria

'"In this context, we are discussing ground-level
(tropospheric) ozone, which can irritate and damage the lungs and
other sensitive tissue. ©Ozone in the upper atmosphere (the
stratosphere) helps shield the earth from certain ultra-violet
radiation emitted by the sun. This "good" oczone is formed
naturally and independently from ground-level ozone pollution.




pcllutants and this monitoring may not be representative of the
entire City of Chester, air guality modeling has been used to
estimate potential inhalation risks to Chester residents. This
modeling is described below.

MODELING OF POINT AND AREA SOURCES

air guality models are mathematical representations of the
way contaminants move in the atmosphere. Models are useful in
characterizing air pollution in the City of Chester for a number
of reasons. First, the number of monitors and the location of
cuitable monitoring sites in the city are finite, while a model
can accomplish estimates of air gquality impacts at any location.
Second, while it is impractical to monitor for every conceivable
contaminant that may be in the air, modeling can be used to
estimate concentrations of most non-reactive contaminants for
which an emission rate can be estimated. Finally, monitoring can
only provide information regarding the pollutants being
monitored, at the time and location the monitoring is performed.
The information gathered during short-term monitoring studies is
not always representative of typical conditions or long-term
averages, nor can it generally be used to predict the
effectiveness of control strategies.

In order to estimate ambient concentrations, air guality
models require data that describes the emissions, the
meteorolegy, and the terrain of the area to be modeled. For the
Chester Study, meteorolegical data collected at Philadelphia
International Airport and terrain data from the United States
Geological Survey were used. The emissions inventory was
developed by using inventories of criteria air pollutants and
ozone precursors, maintained by the states of Pennsylvania, New
Jersey, and Delaware (pursuant to Title I of the Clean Air), and
limited air toxics inventories (Toxics Release Inventory)
maintained by EPA (pursuant to Title III of the Clean Rir Act) to
identify as many potential sources of air pollution as possible.
Then, emissions of specific air contaminants were estimated using
information found in a variety of references. A1l of the
emission sources and methods used to estimate the emission rates
are found in the report Air Toxic Emission Inventory and
Diepersion Modeling for Chester, Pennsylvania, prepared by
Pacific Environmental Services (PES) under contract to EPA.

Figure 1 summarizes the emissions inventories in terms of
emissions of volatile organic compounds (Vvocs) and particulate
(PM) from point and area sources. Point sources are emissions
from stacks and vents that are handled as discrete sources in the
modeling. Area sources are emissions such as consumer solvent
use that occur reasonably uniformly over Some geographical area.
Point, area, and mobile source inventories are discussed in
detail in the report Rir Toxic Fmission Inventory and Dispersion
Modeling for Chester, Fennsylvania,




Once emission rates were estimated for the 700-odd
pollutants that were identified, the model was run once for each
pollutant to generate estimates of annual average concentrations
at locations throughout the City of Chester. Shorter-term
averages were estimated for some of the criteria pollutants. The
results of this modeling are found in the report Air Toxic
Emission Inventory and Dispersion Modeling for Chester.
Fennsylvania.®

MODELING OF MOBILE SOURCES

While emissions from mobile sources were included with the
area source inventory, a special modeling study was made of
emissions from vehicular traffic on Second Street, between
Thurlow and Montgomery Streets. Pennsylvania Department of
Transportation traffic counts and estimates from the Delaware
County Resource Recovery Facility sclid waste permit application
were used, along with the MOBILE and PARTS emissions of VOCs and
particulate, respectively. Then, the CAL3IQHC model, which is
specifically designed to accomplish estimates of short-term
average pollutant concentrations from roadway emissions, and the
I5C model were used to estimate ambient concentrations of VOC and
particulate. Speciation profiles were applied to the particulate
and VOC concentrations to produce contaminant-specific
concentration estimates. the methodology and results of this
modeling are documented in Appendix J of the report Air Toxic

Emission Inventory and Dispersion Modeling for Chester,

Fennsvlivania.

UNCERTAINTY

While the air guality analysis provides a reascnable
estimate of airborne the contaminant levels in Chester, there are
a variety of sources of uncertainty associated with the study,
most notably:

L] Incompleteness of the emissions inventory;

o Unrepresentative and/or inaccurate the toxic profiles;

L] Errors in the source emission estimates;

° Errors/omissions in the emissions source characteristics

‘The modeling of ozone, which reguires emissions and
metecroclegical data representing many thousands of square miles,
was beyond the scope of this study. Because oczone is formed and
transported over large distances, ground-level concentrations
tend not to vary substantially from location to location. For
the purpose of the current study, the monitored ozone
concentrations will suffice to characterize current conditions.

¢




(e.g., stack exit velocity, building heights);
® Uncertainties in the dispersion model algorithms; and

e Representativeness of the meteorclogical data.

The problem of the incompleteness of the source inventory is
troubling as it is impossible to account for non-reported
emissions in a rigorous, representative way.

The problem of unrepresentative or inaccurate toxic profiles
results, in part, from the use of very broad source categories.
For many of the VOC sources, especially those related to solvent
use and chemical and petrochemical manufacture, the existing
inventories are not specific in describing the industrial
activities that are producing emissions. (For example, "chemical
manufacturing-- average" and "organic solvent use-- general" were
not uncommon) .

Reliance on the SPECIATE database for many of the profiles
of VOC emissions is alsoc an important source of uncertainty.
SPECIATE was developed for use in ozone modeling and,

conseguently, has drawbacks for use 1n the Chester emissions
inventory.

First, because ozone 1is a secondary pollutant (formed by the
photo-oxidation of vocs and other precursor emissions), the ozone
domains are guite large and concentration gradients are
correspondingly small. Correctly estimating the constituent
chemical species of VOC emissions from any single emission point
(even a large one) is much less important than the correctness of
large geographical portions of the inventory as a whole. For
these types of inventories, the speciation of source categories
only needs to be accurate on averade for a fairly broad region.
(In statistical terms, the estimate of the average that is
important, but the deviation of any given source from the average
is inconsequential.) In contrast, the modeling for Chester, did
was guite local, and if a large emission points source’s profile
deviates greatly from the estimate from the SPECIATE database,
then estimates of local pollutant concentrations will be
effected.

2lso, in the development of the SPECIATE database, emphasis
was placed on reactivity with respect to the potential ozone
formation-- toxicity was a secondary COnNcern at best. There may
be instances were chemical is in a SPECIATE profile is used to
represent a class of compounds of similar reactivity. While the
compounds may have cimilar reactivity, they may not have similar
toxicities.

Uncertainty is discussed in more detail in Section 5 of Air
Toxic Emission Inventory and Dispersion Modeling for Chester,

Pennsylvania.




Table 1

“ Pollutant P«TAAC}-S 1993 Monitored {
(pg/m” unless indicated) Concentration

0,, 1-hr(a) 120 ppb 123 ppb

PM-10, annual(b) 50 27 .

" PM-10, 24-hr(a) 150 - 60 “

Pb, cal. gquarter(c) 1.5 0.04

SO,, annual(c) 80 24 q

SO, 24-hour(d) 365 6 |

SO,, 3-hour(d) 1300 121

NO,, annual(c) 100 39 [ 4

CO, 8-hour(d) ' 10 not monitored

LCD, 1-hour(d) 40 | not m-:_::__nitc:rﬁd |

Data shown are from 1993, the most recent year for which complete data are available.

(a)  Standard is attained when the expected number of exceedances per year is less
than or equal to 1. (Reported monitored concentration s the second-high.)
(b)  Standard is attained when the expected annual arithmetic mean is less than or
equal to 50. {
(c)  Never to be exceeded. (Reported monitored concentration is the average of one
quarter of available data from 1994.)
"(d) Not to be exceeded more than once per year. (Reporied monitored concentration
is the second-high.)
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CHESTER RISK PROJECT

FIGURE 4-4 - RISK TRADE-OFFS
DISINFECTION BYPRODUCTS VS. MICROBIAL GROWTH

Microbial
Ds/DBPs

Source Water and Technology Affect Slopes

Risk —»

Regulatory Range

Disinfection—=



CHESTER RISK PROJECT
FIGURE 4-5 - COMPARISON OF RISK LEVELS FOR FINISHED WATER SUPPLIES
L FETIME CANCER RISK ESTIMATES BASED ON AVERAGE CONTAMINANT LEVELS IN 1993
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NON-CANCER RISK

FIGURE 4-6 - COMPARISON
LIFETIME NON-CANCER RISK ESTIMATES BA
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CHESTER RISK PROJECT

FIGURE 4-7 - COMPARISON OF RISK LEVELS FOR FINISHED WATER SUPPLIES
ESTIMATES FOR THMS BASED ON AVERAGE LEVELS DETECTED IN 1993
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NON-CANCER RISK
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CHESTER RISK PROJECT
FIGURE 4-8 - COMPARISON OF RISK LEVELS FOR FINISHED WATER SUPPLIES
 LIFETIME NON-CANCER RISK ESTIMATES FOR THMS IN 1993 BASED ON AVERAGE LEVELS
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CANCER RISK

FIGURE 4-9 - COMPARISON OF RISK LEVELS FOR FINISH
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CHESTER RISK PROJECT

FIGURE 4-10 - COMPARISON OF RISK LEVELS FOR FINISHED WATER SUPPLIES
AGE CONTAMINANT LEVELS
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Chester, PA - Study Area
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Chester, PA - Study Area
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